Interrelationship of growth differentiation factor 9 and inhibin in early folliculogenesis and ovarian tumorigenesis in mice.
To investigate the interrelationship of inhibin alpha and growth differentiation factor 9 (GDF9) during early folliculogenesis, we generated mice lacking both inhibin alpha and GDF9. Our findings on these Inha Gdf9 double-mutant mice are as follows: 1). females develop ovarian tumors and a cachexia-like wasting syndrome, resembling mice lacking inhibin alpha alone. This indicates that the granulosa cells are competent to proliferate despite the lack of GDF9; 2). follicular development progresses to multiple-layer follicle stages before tumorigenesis. This demonstrates that the up-regulation of inhibin alpha in the Gdf9 knockout ovary directly prevents the proliferation of the granulosa cells at the primary follicle stage, an effect that is released in the absence of inhibin alpha; 3). a morphological theca forms around the preantral follicles with no detectable selective theca markers [i.e. 17alpha-hydroxylase (Cyp17), LH receptor (Lhr), and Kit]. These results indicate that the theca recruitment can occur independently of GDF9, but the differentiation of thecal cells is blocked; and 4). inhibin/activin subunits betaA, betaB, and Kit ligand (Kitl) mRNA are highly up-regulated, suggesting that the increased activins and KITL play functional roles in early folliculogenesis. Thus, GDF9 appears to function indirectly to regulate early granulosa cell proliferation and theca recruitment in vivo.